General methods
1,2-Bis(5-chloro-2-methylthien-3-yl)cyclopent-1-ene [1] , 1,2-bis(5-(4-bromophenyl)-2-methylthien-3-yl)cyclopent-1-ene [2] and 2-(9,9-dimethyl-9H-fluoren-2-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane [3] were prepared according to literature procedures. All solvents and other starting materials were commercial and used as received. Dry solvents were obtained employing an Innovative Technologies solvent purification system. THF was degassed and further dried by storing over activated molecular sieves (4 Å). All reactions involving light sensitive compounds were carried out in the dark under red light. The NMR spectra were recorded on a 500 MHz Bruker AVANCE II 500 spectrometer at 25 °C, if not mentioned otherwise, with the spectra referenced to the residual solvent signal ( 1 H: δ (CHCl 3 ) = 7.26 ppm, δ (THF-d 7 ) = 3.58 ppm and 13 C: δ (CHCl 3 ) = 77.16 ppm, δ (THF-d 7 ) = 67.57 ppm). UPLC-MS was performed on a Waters UPLC Acquity equipped with a Waters LCT Premier XE Mass Detector for UPLC-HRMS, with Waters Alliance systems (consisting of a Waters Separations Module 2695, a Waters Diode Array Detector 996 and a Waters Mass Detector ZQ 2000). Preparative GPC was performed on a LC-9210NEXT preparative recycling GPC (Japan Analytical Industry). The ESI+/− values are obtained from UPLC chromatograms.
Photochemical setup
The irradiation experiments were carried out in degassed spectroscopy grade solvents (HPLC-MS grade for MeCN). The analytical UV-vis spectroscopy was performed on a Cary 50 and Cary 60 UV-vis spectrophotometer equipped with a thermostated cell holder at 25 °C. The irradiation was performed in a quartz cuvette using either a 500 W mercury lamp coupled with a grating monochromator or a 1000 W high pressure Xenon lamp with optical band pass or cut-off filters.
Electrochemical setup
Cyclic voltammetry was performed using a PG310 USB (HEKA Elektronik) potentiostat interfaced to a PC with PotMaster v2x43 (HEKA Elektronik) software for data evaluation. A three-electrode configuration was used, contained in a non-divided cell consisting of a platinum disc (d = 1 mm) as working electrode, a platinum plate as counter-electrode, and a saturated calomel electrode (SCE) with an agar-agar-plug in a Luggin capillary with a diaphragm as reference electrode. Measurements were carried out in 1⋅10 −3 M solutions in acetonitrile (HPLC-grade, dried over calcium hydride and distilled) containing 0.1 M Bu 4 NPF 6 using a scan rate of dE/dt = 1 V s −1 , in DCM (HPLC-grade, dried over calcium hydride and distilled) containing 0.2 M Bu 4 NPF 6 and a scan rate of dE/dt = 0.1 V s −1 or in DMF (Sigma-Aldrich, anhydrous 99.8%) containing 0.1 M Bu 4 NPF 6 and a scan rate of dE/dt = 1 V s −1 . The data is given in reference to the ferrocene redox couple (Fc/Fc + ), which was used as external standard. Cyclic voltammograms of ring-closed isomers of diarylethenes were obtained by irradiation of the electrochemical cell using a standard laboratory UV-lamp equipped with a 313 nm UV-tube (Vilber Lourmat, 6 W).
Spectro-electrochemistry was performed in a SEC-C Thin Layer Quartz Glass Spectroelectrochemical cell, 0.5 or 1.0 mm optical path length, with platinum mesh electrode as a working electrode, counter electrode: platinum wire, reference electrode: non aqueous reference electrode Ag/Ag + (0.01 M AgNO 3 in 0.1 M Bu 4 NPF 6 acetonitrile), ALS Co., Ltd (Tokyo, Japan) spectrometer: AvaSpec-2048x14 with AvaLight-DH-S-BAL, and AvaSoft 7.7. Preparative electrolysis was performed in a double H cell equipped with a platinum net. In analogy to a literature procedure [1] 
1-(5-(4-N,N-Dimethylaminophenyl)-2-methylthien-3-yl)-2-(5-(4-cyanophenyl)-2-methylthien-3-yl)cyclopent-1-ene (Me 2 NPh-DTE-PhCN)
The title compound was synthesized following the procedure described for preparation of Me 2 NPh-DTE-Cl using compound Me 2 NPh-DTE-Cl (166 mg, 0.400 mmol, 1.0 equiv) in 10 mL of anhydrous THF, n-butyllithium (2.3 M in cyclohexane, 0.435 mL, 1.00 mmol, 2.5 equiv), tri(isobutyl) borate (0.188 g, 0.231 mL, 1.00 mmol, 2.5 equiv), 4-bromobenzonitrile (87.0 mg, 0.480 mmol, 1.2 equiv) in 10 mL of THF, Pd(PPh 3 ) 4 (46.0 mg, 0.040 mmol, 0.1 equiv) and an aqueous solution of Na 2 CO 3 (2 M, 0.800 mL, 1.60 mmol, 4.0 equiv). The reaction was performed at 65 ℃ for 16 h. Purification by column chromatography (ethyl acetate/cyclohexane) followed by GPC afforded the title compound (97.0 mg, 0.202 mmol, 50% yield) as greenish oil which was lyophilized from benzene to give a greenish powder. 1 H-NMR (500 MHz, CDCl 3 , Figure S1 ) 
1,2-Bis(5-(4-cyanophenyl)-2-methylthien-3-yl)cyclopent-1-ene (DTE-PhCN)
The title compound was synthesized following the procedure described for Me 2 NPh-DTE-Cl using 1,2-bis(5-chloro-2-methylthien-3-yl)cyclopent-1-ene [1] (0.329 g, 1.00 mmol, 1.0 equiv) in 10 mL of anhydrous THF, n-butyllithium (2.3 M in cyclohexane, 1.74 mL, 4.00 mmol, 4.0 equiv), tri(isobutyl) borate (0.752 g, 0.923 mL, 4.00 mmol, 4.0 equiv), 4-bromobenzonitrile (0.546 g, 3.00 mmol, 3.0 equiv) in 10 mL of THF, Pd(PPh 3 ) 4 (0.116 g, 0.10 mmol, 0.1 equiv) and an aqueous solution of Na 2 CO 3 (2 M, 2.00 mL, 4.00 mmol, 4.0 equiv). The reaction was performed at 65℃ for 17 h. Purification by column chromatography (ethyl acetate/cyclohexane), recrystallization from chloroform/ethanol and GPC afforded the title compound (0.181 g, 0.392 mmol, 39% yield) as a white solid. 
UV-vis measurements

Redoxpotentials
SEC Measurements
All SEC measurements are carried out in MeCN, if not mentioned otherwise. 
